Metabolism by cells in culture of low-density lipoproteins of abnormal composition from non-human primates with diet-induced hypercholesterolemia.
Diet-induced hypercholesterolemia in non-human primates results in the production of a low-density lipoprotein (LDL) of abnormal size and composition. This LDL from hypercholesterolemic monkeys has been shown to be more atherogenic than the same amount of LDL from normocholesterolemic animals. Previous studies have demonstrated that hypercholesterolemic LDL is approximately twice as effective as normal LDL in stimulating cholesterol accumulation and esterification in arterial smooth muscle cells in culture. The purpose of the present study was determine whether this effect was secondary to differences in metabolism of the normal and hypercholesterolemic LDL. for this, the metabolism of 125I-labeled normal and hypercholesterolemic LDL from rhesus and cynomolgus monkeys was compared in several lines of skin fibroblasts and smooth muscle cells. Both normal and hypercholesterolemic LDL bound with high affinity to the same cell surface receptor. However, the affinity for binding of hypercholesterolemic LDL was about twice that of normal LDL (apparent dissociation constant for binding, Kd, was 2.63 micrograms protein/ml and 4.35 micrograms protein/ml, respectively). Conversely, only about 50% as many particles of hypercholesterolemic were able to bind to the receptor, compared with normal LDL. Those cells with the greatest capacity to metabolize LD generally accumulated the most cholesterol with either hypercholesterolemic or normal LDL. In all cell lines, nearly twice as much cholesterol accumulated in cells incubated with hypercholesterolemic LDL compared with normal LDL, and this differential could not be explained by differences in metabolism of the two lipoproteins, suggesting that some cholesterol entered the cells independent of the uptake of the intact LDL molecule. LDL receptors appear necessary for this to occur, since no difference in cholesterol accumulation was observed in cells genetically deficient in LDL receptors.